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(2) Aims:

& To devise a rapid, whole-tissue assay of the functional fraction of
Photosystem II after progressive photoinactivation,;

& To test the universality of the correlation of the assay with the actual
fraction of functional PS II in C3 and C4, herbaceous and woody, wild
type and Chl b-less mutant, and monocot and dicot plants.

Introduction:

% The O,/flash directly measures active PS I, but 1s time-consuming.

&% Chl 1

uorescence only represents chloroplasts near leaf surface.

.. We ¢

evised a rapid, whole-tissue assay of PS II after photoinhibition.



(3) Methods
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(4) Results

The integrated, transient

electron flow to P700
was saturated at the max
flash mtensity.

1.e., all active PS II units
in the whole tissue were
excited by the flash.
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5 Transient electrons per flash () decreased with photoinhibition
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With increasing duration of photoinhibition in the
presence of lincomycin, the dip became shallower,

1.e., the transient electrons per flash (X) 1s
decreased.

Curve fitting of data points yielded &, (the rate
coefficient of P700 photo-oxidation) that 1s

needed to evaluate 2.




6 Linear correlation of X with O,/flash for all plants tested
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With increasing duration of

photoinhibition, 2 decreased
linearly with O,/flash.

The same linear correlation
holds for C3 and C4, woody

and

Chl

and

herbaceous, wild type and
b-less mutant, and monocot
dicot plants.

Nectarine (o), Arabidopsis (o), wild type barley (A), Chl
b-less barley (m), capsicum (A ), and Flaveria bidentis, a
C4 species (O).




(7) Chl fluorescence F/F,, 1s less well correlated

- F./F,, measured on the adaxial surface
N showed large scatter, the correlation tending
Tl et to curve downwards.

R F./F, measured on the abaxial surface also
s showed large scatter, the correlation tending
Tl B to curve upwards.

) e The average F,/F), for both surfaces showed
= an improved correlation, but with some

<o ] outlying pOiIltS. Symbols as for Panel 6.
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(8) Di1scussion:

% Measurement of > involves the whole tissue, 1n contrast to that of
F/Ey;

% This helps to explain the seemingly universal the correlation of X
with the actual fraction of functional PS Il in C3 & C4,
herbaceous & woody, wild type & Chl b-less mutant, and
monocot & dicot plants.

% Measurement of X 1s non-intrusive, rapid and applicable to leaves
attached to the plant.

% It 1s potentially applicable 1n the field.
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